Claims 



V JjVn A pitae coupling assembly comprising: 

/ a fir\t pipe section comprising a first coupling member located at an end of said 

/ first mipe section, said first coupling member comprising a cylindrical flange 

and a spherical convex seat portion, said flange comprising a first plurality of 
pivot notches; 

a seconfii pipe section comprising a second coupling member located at an end 
of said second pipe section, said second coupling member comprising a . 
cylindrical flange and a spherical concave seat portion, said flange comprising a 
second plurality of pivot notches, said concave seat portion configured to 
receive said first convex seat portion; and 

a first and a\second cylindrical spring ring, each said spring ring comprising: 

m a body having a first surface and an opposing second surface, said body 

P comprising a main bore and a plurality of bolt bores extending therethrough, 

G] said main boreVconfigured to receive a pipe section therethrough, said bolt bore 

jfy configured to receive a fastener therethrough; 

x= \ 

TI a plurality of pivAt bearings extending from said first surface, each said pivot 



up- 



bearing configurer! to engage a pipe section flange notch; and 
a plurality of bolt ftore seats located in said second surface and coaxially 
W aligned with said bdlt bores, each said bolt bore seat configured to receive a 

m \ 

p first portion of a fastener. 

[c2] A pipe coupling asserAbly in accordance with Claim 1 wherein each said pivot 

bearing is substantiallwadjacent a respective bolt bore. 

[c3] A pipe coupling assembW in accordance with Claim 1 wherein a bolt extends 

through each said first amd said second spring ring bolt bores to couple said 
first coupling member to f aid second coupling member. 

[c4] 5^ A pipe coupling assembly it/accordance with Claim 3 wherein each said bolt 

comprises a spherical beatffng at each end, said spherical bearings sized to mate 



with a bolt bore spherica/seat. 

A pipe\pupling assembly in accordance with Claim 1 wherein said bolt bores 
have a diameter larger than a diameter of said bolts. 
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[c9] 
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[c!2] 



A pipe coupling assembly in accordance with Claim 3 wherein each said bolt 
furtheXcomprises a crimp nut to prevent loosening of said bolt. 

A coupling spring ring for coupling a first pipe section flange to second pipe 
section flange in a nuclear reactor, each flange comprising at least one notch, 
said spring nng comprising: 

a body havingYi first surface and an opposing second surface, said body 
comprising a main bore and a plurality of bolt bores extending therethrough, 
said main bore configured to receive a pipe section therethrough, said bolt bore 
configured to receive a fastener therethrough; 

a plurality of pivot Bearings extending from said first surface, each said pivot 
bearing configured ta engage a pipe section flange notch; and 
a plurality of bolt bore\seats located in said second surface and coaxially 
aligned with said bolt bores. 

A spring ring in accordance with Claim 7 wherein said spring ring is 
substantially cylindrical. \ 

A spring ring in accordance wtth Claim 7 wherein said plurality of pivot bearings 
are equally spaced circumferentiially around said spring ring first surface. 

A spring ring in accordance with uJaim 7 wherein said plurality of bolt bore . 
seats are substantially spherical. \ 

A spring ring in accordance with ClaiiA 1 0 further comprising a bolt extending 
through each bolt bore, each said bolt comprising at least one spherical bearing 
sized to mate with a bolt bore seat. \ 

A method of joining two pipe sections in a mjclear reactor, a first pipe section , 
comprises a first coupling member located atVn end of the first pipe section, 
the first coupling member comprising a cylindrical flange and a spherical 
convex seat portion, the flange comprising a firsttolurality of pivot notches, a 
second pipe section comprising a second couplingVnember located at an end of 
the second pipe section, the second coupling member comprising a cylindrical 
flange and a spherical concave seat portion, the flangacomprising a second 
plurality of pivot notches, the concave seat portion configured to receive the 
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[cl3] 



[c!4] 



[CIS] 



firstVconvex seat portion, said method comprising: 

seating a first spring ring on the first pipe section; 

seating a second spring ring on the second pipe section; and 

coupling, the first spring ring to the second spring ring with at least two bolts, 

each spring ring comprising: 

a body havmg a first surface and an opposing second surface, the body 
comprising aVnain bore and a plurality of bolt bores extending therethrough, 
the main bore\onfigured to receive a pipe section therethrough, the bolt bore 
configured to receive a bolt therethrough; - 

a plurality of pivotk bearings extending from the first surface, each pivot bearing 
configured to engage a pipe section flange notch; and 

a plurality of bolt bo\e seats located in the second surface and coaxially aligned 
with the bolt bores, e\ch bolt bore seat configured to receive a first portion of a 
fastener. 

A method in accordance Vith Claim 12 further comprising seating the first pipe 
section convex seat portioVi on the second pipe section concave seat portion, 

A method in accordance with Claim 1 3 wherein seating the first spring ring on 
the first pipe section flange comprises seating the first spring ring on the first 
pipe section flange with each pivot bearing of the first spring ring engaging a 
pivot notch of the first pipe section flange. 

A method in accordance with Claim 14 wherein seating the second spring ring 
on the second pipe section flange comprises seating the second spring ring on 
the second pipe section flange with each pivot bearing of the second spring ring 
engaging a pivot notch of the secondV>ipe section flange. 



[cl6] 



A method in accordance with Claim 1 5 further comprising coaxially aligning 
each first spring ring bolt bore with a confesponding second spring ring bolt 
bore. 



[cl7] 



A method in accordance with Claim 1 5 wherein coupling the first and second 
spring rings comprises securing a bolt through each first spring ring bolt bore 
and the corresponding second spring ring bolt oore to couple the first and 
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[c!8] 



^cond coupling members. 

A rr^thod in accordance with Claim 1 7 wherein each bolt bore seat is 
substantially spherical and each bolt comprises at least one spherical bearing 
sized tto mate with a bolt bore seat. 



) [cl 9] 



A methoc\in accordance with Claim 1 7 further comprising applying a pre-load 
to the 



[c20] 



A method in accordance with Claim 1 9 wherein coupling said first and second 
spring rings further comprises coupling at least one locking mechanism to each 
fastener. 
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